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I. INTRODUCTION 

The intent of this study is to analyze the change in stormwater drainage conditions which will occur as a result 

of the proposed development for a commercial parking facility. The subject site is located on Route 440 in City 

of Bayonne, Union County, New Jersey. The site is identified as Block 452.02; Lot 5.01 on the City of Bayonne 

Tax Maps. The site comprises approximately 7.3 acres and is bounded by Route 440 to the east, Hook Road to 

the north, a park and residences to the west and industrial developments to the south. The site was formerly 

developed as a concrete block manufacturing facility (Clayton Block) with associated office and surface parking 

area. The site features were razed in 2020, and the site is currently used as a truck and trailer parking facility.  

 

The proposed site improvements include the conversion to a commercial parking use, which will consist of 

converting the existing compacted gravel/dirt to asphalt pavement. The development will result in an overall 

reduction in impervious/motor vehicle surface coverage.  

 

The project meets the definition of a “major development” as defined in NJAC 7:8 since the proposed 

development will disturb more than one (1) acre of land. Therefore, the proposed stormwater management 

design is based on requirements established in NJAC 7:8, the City of Bayonne Land Use Ordinance, and 

applicable Soil Erosion and Sediment Control Standards. The stormwater management design will serve to 

maintain existing drainage patterns to the maximum extent practical. Post-development site runoff rates will be 

reduced when compared to pre-development runoff conditions, which mitigate any potential negative quantity 

impact on downstream facilities.  

II. DESIGN METHODOLOGY 

II.i. Hydrology Methodology 

 

The stormwater quantity runoff analysis has been performed utilizing the USDA Natural Resources 

Conservation Service (NRCS) methodology, including the NRCS Runoff Equation and Dimensionless Unit 

Hydrograph as described in Chapters 7, 9, 10, 15 and 16, Part 630 Hydrology of The National Engineering 

Handbook. This methodology is additionally described in Technical Release 55--Urban Hydrology for Small 

Watersheds (TR-55), dated June 1986. The site runoff has been calculated for the 2-, 10-, and 100-year storm 

frequencies in accordance with NJDEP’s storm water regulations for water quantity control (N.J.A.C. 7:8-5.6).  

 

The analysis utilized the New Jersey 24-hour rainfall frequency data per NOAA precipitation frequency 

estimates with New Jersey region D rainfall distribution – see table below.   
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24-hour Rainfall Distribution – Bayonne, NJ 

Storm Event Rainfall Depth (in) 

2-year 3.30 

10-year 5.01 

100-year 8.32 

 

The time of concentration (Tc) calculations were calculated based on the velocity method per Chapter 15 of the 

National Engineering Handbook. Several potential Tc flow paths for pre-developed conditions were analyzed 

in order to determine the most appropriate flow path. Curve Number (CN) values were calculated for each 

drainage area per Chapter 9 – Hydrologic Soil-Cover Complexes of the National Engineering Handbook.  

 

Runoff Curve Number 

Description CN 

Impervious (HSG C) 98 

Gravel (HSG C) 89 

Open Space (lawn) – good condition (HSG C) 74 

 

Hydrographs were created using Hydraflow Hydrographs Extension for Autodesk Civil 3D V:2022 computer 

software.  

 

II.ii. Conveyance Methodology 

 

Runoff was calculated using the rational method and capacities were calculated using hydraulic grade line 

analysis in Hydraflow Storm Sewers Extension for Autodesk Civil 3D v:2022 computer software. The site was 

divided into sub-areas, each contributing runoff to an individual catch basin inlet. A runoff coefficient of 0.99 

was chosen based on the land cover draining to each inlet. The analysis utilized rainfall frequency data per 

NOAA precipitation frequency estimates within New Jersey for a 25-year design storm event. This resulted in 

an analysis using an intensity of 7.13 in/hr.  

III. EXISTING SITE CONDITIONS 

The subject site consists of approximately 7.3 acres of land, which mostly consists of a concrete pad and 

compacted gravel/dirt with a section of pervious area along the site frontage and a small section near the 

southwestern portion of the site. The stormwater runoff generated on site flows mostly to the east towards Route 

440, eventually draining into a conveyance network within Route 440. A small portion flows south towards a 

neighboring property. No stormwater management facility is currently present on site. A watershed delineation 

is included with this report as the Existing Drainage Area Map.  
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Based upon the USDA Web Soil Survey, the existing soils on site consist of Laguardia artifactual coarse sandy 

loam, which has been modeled as HSG C for stormwater routing calculation purposes. 

 

SOIL TYPE SOIL TYPE NAME 
HYDRAULIC 

SOIL GROUP 

LagA 
Laguardia artifactual coarse sandy loam,  

0 to 3 percent slopes 
C 

IV. PROPOSED SITE CONDITIONS 

The subject site will convert the existing concrete pads and compacted gravel/dirt to paved areas and open space 

area. The stormwater runoff generated on site will maintain the existing drainage patters as much as practical. 

A watershed delineation is included with this report as the Proposed Drainage Area Map. The proposed site 

improvements will result in a decrease of impervious coverage of approximately 0.98 ac when compared to the 

current site conditions.  

 

Under proposed conditions, stormwater runoff will either flow overland to Route 440 and the adjacent property 

to the south, as it does in the current condition, or be collected by proposed inlets and conveyed to the Route 

440 conveyance network. A description on how the project will meet the stormwater regulations is presented 

below.  

 

IV.i. Stormwater Quantity 

 

The post-construction stormwater runoff for the 2-, 10-, and 100-year storm events will not exceed, at any point 

in time, the pre-construction runoff hydrographs for the site. A summary of peak flows for existing and proposed 

conditions is presented below as one example. Existing and proposed watershed data and hydrographs are 

provided in the appendix. A comparison of the existing and proposed flows at all points in time for the 24-year 

storm event are also provided in the appendix.  

 

Peak Runoff Rates – Drainage Area 1 

Storm Event 
Pre-Development 

(cfs) 

Post-Development 

(cfs) 

Difference 

(cfs) 

2-year 19.01 17.47 -1.54 

10-year 29.51 27.77 -1.74 

100-year 49.90 48.06 -1.84 
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Peak Runoff Rates – Drainage Area 2 

Storm Event 
Pre-Development 

(cfs) 

Post-Development 

(cfs) 

Difference 

(cfs) 

2-year 1.23 0.88 -0.35 

10-year 1.87 1.52 -0.35 

100-year 3.12 2.82 -0.30 

 

IV.ii. Stormwater Quality 

 

The proposed development will result in an approximate 0.98-acre reduction in regulated motor vehicle surface. 

Therefore, stormwater runoff quality measures are not required.  

 

IV.iii. Groundwater Recharge 

 

The proposed development is located within an urban redevelopment area, as it is a previously developed lot 

within the Metropolitan Planning Area (PA-1). Therefore, it is exempt from groundwater recharge requirements. 

Furthermore, the development will result in an approximate 0.98-acre reduction in impervious area and is lies 

within one soil type. As a result, it will not result in a reduction of the average annual pre-construction 

groundwater recharge volume for the site.  

 

IV.iv. Conveyance 

Portions of stormwater runoff from the site will be conveyed via an underground network to an existing inlet 

within Route 440. Proposed pipes were sized to convey runoff from the 25-year storm event. These calculations 

are provided in the appendix.  

V. CONCLUSION 

The proposed project has been designed to ensure safe and efficient control of the stormwater runoff in a manner 

that will not adversely impact the existing drainage patterns, adjacent roadways, or adjacent parcels. The design 

of the stormwater management system satisfies the requirements set forth by NJAC 7:8, the City of Bayonne 

stormwater ordinance, and Soil Erosion and Sediment Control Standards. As a result, the proposed development 

will not have a negative impact on the existing stormwater runoff conditions on-site or within the vicinity of the 

subject parcel. 
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11/29/22, 10:19 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.6640&lon=-74.1090&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3

Location name:
Bayonne, New Jersey, USA*


Latitude:
40.664°,
Longitude:
-74.109°

Elevation:
6.8 ft**
* source: ESRI Maps


** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90%
confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.334
(0.305‑0.367)

0.398
(0.364‑0.438)

0.473
(0.431‑0.520)

0.527
(0.479‑0.579)

0.594
(0.538‑0.653)

0.641
(0.578‑0.705)

0.688
(0.617‑0.757)

0.735
(0.654‑0.810)

0.789
(0.694‑0.874)

0.830
(0.724‑0.922)

10-min 0.532
(0.487‑0.585)

0.635
(0.581‑0.699)

0.753
(0.687‑0.829)

0.838
(0.762‑0.921)

0.943
(0.855‑1.04)

1.02
(0.917‑1.12)

1.09
(0.977‑1.20)

1.16
(1.03‑1.27)

1.24
(1.09‑1.37)

1.30
(1.13‑1.44)

15-min 0.664
(0.607‑0.730)

0.796
(0.728‑0.875)

0.951
(0.868‑1.05)

1.06
(0.962‑1.16)

1.19
(1.08‑1.31)

1.28
(1.16‑1.41)

1.37
(1.23‑1.51)

1.45
(1.29‑1.60)

1.55
(1.37‑1.72)

1.63
(1.42‑1.81)

30-min 0.906
(0.829‑0.997)

1.10
(1.00‑1.21)

1.35
(1.23‑1.48)

1.53
(1.39‑1.68)

1.75
(1.59‑1.93)

1.92
(1.73‑2.11)

2.09
(1.87‑2.30)

2.25
(2.00‑2.48)

2.46
(2.16‑2.72)

2.61
(2.28‑2.90)

60-min 1.13
(1.03‑1.24)

1.37
(1.25‑1.51)

1.72
(1.57‑1.89)

1.98
(1.80‑2.18)

2.33
(2.11‑2.56)

2.60
(2.34‑2.85)

2.87
(2.57‑3.16)

3.14
(2.79‑3.46)

3.51
(3.09‑3.89)

3.79
(3.31‑4.21)

2-hr 1.39
(1.26‑1.54)

1.69
(1.54‑1.87)

2.14
(1.95‑2.37)

2.49
(2.26‑2.75)

2.97
(2.68‑3.28)

3.37
(3.02‑3.72)

3.78
(3.36‑4.17)

4.20
(3.70‑4.64)

4.79
(4.17‑5.31)

5.26
(4.54‑5.85)

3-hr 1.54
(1.41‑1.71)

1.88
(1.71‑2.08)

2.38
(2.17‑2.63)

2.77
(2.51‑3.06)

3.31
(2.99‑3.66)

3.76
(3.37‑4.14)

4.22
(3.75‑4.65)

4.70
(4.14‑5.19)

5.38
(4.68‑5.94)

5.91
(5.09‑6.55)

6-hr 1.99
(1.81‑2.19)

2.41
(2.20‑2.66)

3.04
(2.76‑3.34)

3.54
(3.21‑3.89)

4.26
(3.84‑4.68)

4.86
(4.35‑5.33)

5.50
(4.87‑6.03)

6.17
(5.41‑6.78)

7.14
(6.17‑7.86)

7.93
(6.77‑8.76)

12-hr 2.42
(2.21‑2.66)

2.94
(2.69‑3.23)

3.72
(3.40‑4.08)

4.38
(3.98‑4.79)

5.33
(4.80‑5.81)

6.14
(5.49‑6.68)

7.01
(6.19‑7.62)

7.96
(6.95‑8.67)

9.35
(8.01‑10.2)

10.5
(8.88‑11.5)

24-hr 2.73
(2.52‑2.97)

3.30
(3.05‑3.60)

4.22
(3.90‑4.59)

5.01
(4.61‑5.44)

6.18
(5.65‑6.69)

7.20
(6.52‑7.78)

8.32
(7.47‑8.99)

9.56
(8.50‑10.3)

11.4
(9.99‑12.4)

13.0
(11.2‑14.2)

2-day 3.19
(2.93‑3.48)

3.86
(3.55‑4.21)

4.92
(4.52‑5.37)

5.82
(5.32‑6.34)

7.13
(6.49‑7.77)

8.26
(7.46‑8.99)

9.49
(8.50‑10.4)

10.8
(9.61‑11.9)

12.8
(11.2‑14.1)

14.5
(12.5‑16.0)

3-day 3.37
(3.10‑3.67)

4.08
(3.76‑4.44)

5.19
(4.77‑5.65)

6.11
(5.60‑6.65)

7.47
(6.81‑8.12)

8.62
(7.80‑9.37)

9.87
(8.86‑10.7)

11.2
(9.99‑12.3)

13.2
(11.6‑14.5)

14.9
(12.9‑16.4)

4-day 3.55
(3.27‑3.86)

4.30
(3.97‑4.68)

5.45
(5.02‑5.93)

6.41
(5.89‑6.96)

7.81
(7.13‑8.47)

8.98
(8.15‑9.74)

10.2
(9.22‑11.1)

11.6
(10.4‑12.7)

13.6
(12.0‑14.9)

15.3
(13.3‑16.8)

7-day 4.15
(3.85‑4.49)

4.99
(4.63‑5.40)

6.22
(5.75‑6.73)

7.24
(6.68‑7.82)

8.70
(7.99‑9.39)

9.92
(9.06‑10.7)

11.2
(10.2‑12.1)

12.6
(11.3‑13.7)

14.6
(13.0‑16.0)

16.3
(14.2‑17.8)

10-day 4.69
(4.37‑5.05)

5.61
(5.23‑6.04)

6.89
(6.41‑7.41)

7.94
(7.36‑8.54)

9.44
(8.72‑10.1)

10.7
(9.80‑11.5)

12.0
(10.9‑12.9)

13.4
(12.1‑14.4)

15.3
(13.7‑16.6)

16.9
(14.9‑18.4)

20-day 6.31
(5.91‑6.73)

7.48
(7.02‑7.99)

8.95
(8.37‑9.54)

10.1
(9.44‑10.8)

11.7
(10.9‑12.4)

12.9
(11.9‑13.7)

14.1
(13.0‑15.0)

15.3
(14.1‑16.4)

17.0
(15.5‑18.3)

18.3
(16.6‑19.7)

30-day 7.89
(7.45‑8.37)

9.32
(8.79‑9.88)

10.9
(10.3‑11.6)

12.1
(11.4‑12.9)

13.7
(12.9‑14.6)

15.0
(14.0‑15.8)

16.1
(15.1‑17.1)

17.3
(16.1‑18.4)

18.8
(17.4‑20.0)

19.9
(18.3‑21.3)

45-day 10.0
(9.50‑10.6)

11.8
(11.2‑12.5)

13.6
(12.9‑14.4)

15.0
(14.2‑15.9)

16.8
(15.9‑17.8)

18.2
(17.1‑19.2)

19.5
(18.2‑20.6)

20.7
(19.4‑22.0)

22.3
(20.7‑23.7)

23.4
(21.7‑25.0)

60-day 12.0
(11.4‑12.7)

14.1
(13.4‑14.9)

16.1
(15.3‑17.0)

17.6
(16.7‑18.6)

19.5
(18.5‑20.6)

20.9
(19.7‑22.1)

22.2
(20.9‑23.5)

23.4
(22.0‑24.8)

24.9
(23.3‑26.4)

26.0
(24.2‑27.6)

1 Precipitation frequency (PF) estimates in
this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90%
confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater
than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not
checked against probable maximum precipitation (PMP) estimates
and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: ZJP

(732) 974-0198 Checked By: JZ

Land Condition: Existing

Drainage Area: DA 1 - Impervious

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L = (100 * √S)/n = (100* √0.005)/0.011 = 643'  { Max L ≤ 100 ft }
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V   . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V
22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.172 hr

10 min

12/16/2022

MCR Route 440 - Bayonne

3783-22-01350

Worksheet 3: Time of Concentration (T c ) Calculations

Hudson County 3.31 in 3.31 in 3.31 in

0.005 ft/ft

Smooth Surfaces

0.011 #N/A #N/A
100 ft

+ 0.000 hr = 0.035 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.035 hr + 0.000 hr

0.003 ft/ft
1.11 ft/s #N/A #N/A

Pavement & Gullies

519 ft

0.129 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.129 hr + 0.000 hr

15 in
1.227 sf

+ 0.000 hr =

0.009 ft/ft
RCP

3.9 ft

0.3 ft

0.013

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . . 5.01 ft/s

0.000 hr = 0.008 hr

147

21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.008 hr + 0.000 hr +



Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: ZJP

(732) 974-0198 Checked By: JZ

Land Condition: Existing

Drainage Area: DA 1 - Pervious

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L = (100 * √S)/n = (100* √.0.016)/0.15 = 84'  { Max L ≤ 100 ft }

4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V   . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V
22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.191 hr

11 min

12/16/2022

MCR Route 440 - Bayonne

3783-22-01350

Worksheet 3: Time of Concentration (T c ) Calculations

77 ft

Short Grass, Prairie

Hudson County 3.31 in 3.31 in 3.31 in

0.016 ft/ft

0.15 #N/A #N/A

+ 0.000 hr = 0.142 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.142 hr + 0.000 hr

0.007 ft/ft
1.70 ft/s 0.00 ft/s #N/A

Pavement & Gullies

260 ft

0.042 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.042 hr + 0.000 hr

15 in
1.227 sf

+ 0.000 hr =

0.009 ft/ft
RCP

3.9 ft

0.3 ft

0.013

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . . 5.01 ft/s

0.000 hr = 0.006 hr

110

21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.006 hr + 0.000 hr +



Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: ZJP

(732) 974-0198 Checked By: JZ

Land Condition: Existing

Drainage Area: DA 2 - Impervious

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L = (100 * √S)/n = (100* √.012)/0.011 = 996'  { Max L ≤ 100 ft }

4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V   . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V
22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.022 hr

1 min

12/16/2022

MCR Route 440 - Bayonne

3783-22-01350

Worksheet 3: Time of Concentration (T c ) Calculations

89 ft

Smooth Surfaces

Hudson County 3.31 in 3.31 in 3.31 in

0.012 ft/ft

0.011 #N/A #N/A

+ 0.000 hr = 0.022 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.022 hr + 0.000 hr

#N/A #N/A #N/A

0.000 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.000 hr + 0.000 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +
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PROPOSED HYDROLOGIC ANALYSIS FOR  

2-YR, 10-YR & 100-YR DESIGN STORMS  



11/29/22, 10:19 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.6640&lon=-74.1090&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3

Location name:
Bayonne, New Jersey, USA*


Latitude:
40.664°,
Longitude:
-74.109°

Elevation:
6.8 ft**
* source: ESRI Maps


** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90%
confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.334
(0.305‑0.367)

0.398
(0.364‑0.438)

0.473
(0.431‑0.520)

0.527
(0.479‑0.579)

0.594
(0.538‑0.653)

0.641
(0.578‑0.705)

0.688
(0.617‑0.757)

0.735
(0.654‑0.810)

0.789
(0.694‑0.874)

0.830
(0.724‑0.922)

10-min 0.532
(0.487‑0.585)

0.635
(0.581‑0.699)

0.753
(0.687‑0.829)

0.838
(0.762‑0.921)

0.943
(0.855‑1.04)

1.02
(0.917‑1.12)

1.09
(0.977‑1.20)

1.16
(1.03‑1.27)

1.24
(1.09‑1.37)

1.30
(1.13‑1.44)

15-min 0.664
(0.607‑0.730)

0.796
(0.728‑0.875)

0.951
(0.868‑1.05)

1.06
(0.962‑1.16)

1.19
(1.08‑1.31)

1.28
(1.16‑1.41)

1.37
(1.23‑1.51)

1.45
(1.29‑1.60)

1.55
(1.37‑1.72)

1.63
(1.42‑1.81)

30-min 0.906
(0.829‑0.997)

1.10
(1.00‑1.21)

1.35
(1.23‑1.48)

1.53
(1.39‑1.68)

1.75
(1.59‑1.93)

1.92
(1.73‑2.11)

2.09
(1.87‑2.30)

2.25
(2.00‑2.48)

2.46
(2.16‑2.72)

2.61
(2.28‑2.90)

60-min 1.13
(1.03‑1.24)

1.37
(1.25‑1.51)

1.72
(1.57‑1.89)

1.98
(1.80‑2.18)

2.33
(2.11‑2.56)

2.60
(2.34‑2.85)

2.87
(2.57‑3.16)

3.14
(2.79‑3.46)

3.51
(3.09‑3.89)

3.79
(3.31‑4.21)

2-hr 1.39
(1.26‑1.54)

1.69
(1.54‑1.87)

2.14
(1.95‑2.37)

2.49
(2.26‑2.75)

2.97
(2.68‑3.28)

3.37
(3.02‑3.72)

3.78
(3.36‑4.17)

4.20
(3.70‑4.64)

4.79
(4.17‑5.31)

5.26
(4.54‑5.85)

3-hr 1.54
(1.41‑1.71)

1.88
(1.71‑2.08)

2.38
(2.17‑2.63)

2.77
(2.51‑3.06)

3.31
(2.99‑3.66)

3.76
(3.37‑4.14)

4.22
(3.75‑4.65)

4.70
(4.14‑5.19)

5.38
(4.68‑5.94)

5.91
(5.09‑6.55)

6-hr 1.99
(1.81‑2.19)

2.41
(2.20‑2.66)

3.04
(2.76‑3.34)

3.54
(3.21‑3.89)

4.26
(3.84‑4.68)

4.86
(4.35‑5.33)

5.50
(4.87‑6.03)

6.17
(5.41‑6.78)

7.14
(6.17‑7.86)

7.93
(6.77‑8.76)

12-hr 2.42
(2.21‑2.66)

2.94
(2.69‑3.23)

3.72
(3.40‑4.08)

4.38
(3.98‑4.79)

5.33
(4.80‑5.81)

6.14
(5.49‑6.68)

7.01
(6.19‑7.62)

7.96
(6.95‑8.67)

9.35
(8.01‑10.2)

10.5
(8.88‑11.5)

24-hr 2.73
(2.52‑2.97)

3.30
(3.05‑3.60)

4.22
(3.90‑4.59)

5.01
(4.61‑5.44)

6.18
(5.65‑6.69)

7.20
(6.52‑7.78)

8.32
(7.47‑8.99)

9.56
(8.50‑10.3)

11.4
(9.99‑12.4)

13.0
(11.2‑14.2)

2-day 3.19
(2.93‑3.48)

3.86
(3.55‑4.21)

4.92
(4.52‑5.37)

5.82
(5.32‑6.34)

7.13
(6.49‑7.77)

8.26
(7.46‑8.99)

9.49
(8.50‑10.4)

10.8
(9.61‑11.9)

12.8
(11.2‑14.1)

14.5
(12.5‑16.0)

3-day 3.37
(3.10‑3.67)

4.08
(3.76‑4.44)

5.19
(4.77‑5.65)

6.11
(5.60‑6.65)

7.47
(6.81‑8.12)

8.62
(7.80‑9.37)

9.87
(8.86‑10.7)

11.2
(9.99‑12.3)

13.2
(11.6‑14.5)

14.9
(12.9‑16.4)

4-day 3.55
(3.27‑3.86)

4.30
(3.97‑4.68)

5.45
(5.02‑5.93)

6.41
(5.89‑6.96)

7.81
(7.13‑8.47)

8.98
(8.15‑9.74)

10.2
(9.22‑11.1)

11.6
(10.4‑12.7)

13.6
(12.0‑14.9)

15.3
(13.3‑16.8)

7-day 4.15
(3.85‑4.49)

4.99
(4.63‑5.40)

6.22
(5.75‑6.73)

7.24
(6.68‑7.82)

8.70
(7.99‑9.39)

9.92
(9.06‑10.7)

11.2
(10.2‑12.1)

12.6
(11.3‑13.7)

14.6
(13.0‑16.0)

16.3
(14.2‑17.8)

10-day 4.69
(4.37‑5.05)

5.61
(5.23‑6.04)

6.89
(6.41‑7.41)

7.94
(7.36‑8.54)

9.44
(8.72‑10.1)

10.7
(9.80‑11.5)

12.0
(10.9‑12.9)

13.4
(12.1‑14.4)

15.3
(13.7‑16.6)

16.9
(14.9‑18.4)

20-day 6.31
(5.91‑6.73)

7.48
(7.02‑7.99)

8.95
(8.37‑9.54)

10.1
(9.44‑10.8)

11.7
(10.9‑12.4)

12.9
(11.9‑13.7)

14.1
(13.0‑15.0)

15.3
(14.1‑16.4)

17.0
(15.5‑18.3)

18.3
(16.6‑19.7)

30-day 7.89
(7.45‑8.37)

9.32
(8.79‑9.88)

10.9
(10.3‑11.6)

12.1
(11.4‑12.9)

13.7
(12.9‑14.6)

15.0
(14.0‑15.8)

16.1
(15.1‑17.1)

17.3
(16.1‑18.4)

18.8
(17.4‑20.0)

19.9
(18.3‑21.3)

45-day 10.0
(9.50‑10.6)

11.8
(11.2‑12.5)

13.6
(12.9‑14.4)

15.0
(14.2‑15.9)

16.8
(15.9‑17.8)

18.2
(17.1‑19.2)

19.5
(18.2‑20.6)

20.7
(19.4‑22.0)

22.3
(20.7‑23.7)

23.4
(21.7‑25.0)

60-day 12.0
(11.4‑12.7)

14.1
(13.4‑14.9)

16.1
(15.3‑17.0)

17.6
(16.7‑18.6)

19.5
(18.5‑20.6)

20.9
(19.7‑22.1)

22.2
(20.9‑23.5)

23.4
(22.0‑24.8)

24.9
(23.3‑26.4)

26.0
(24.2‑27.6)

1 Precipitation frequency (PF) estimates in
this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90%
confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater
than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not
checked against probable maximum precipitation (PMP) estimates
and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical
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Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: ZJP

(732) 974-0198 Checked By: JZ

Land Condition: Proposed

Drainage Area: DA 1 - Impervious

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L = (100 * √S)/n = (100* √0.006)/0.011 = 704'  { Max L ≤ 100 ft }
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V   . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V
22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.168 hr

10 min

12/19/2022

MCR Route 440 - Bayonne

3783-22-01350

Worksheet 3: Time of Concentration (T c ) Calculations

Hudson County 3.31 in 3.31 in 3.31 in

0.006 ft/ft

Smooth Surfaces

0.011 #N/A #N/A
100

+ 0.000 hr = 0.032 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.032 hr + 0.000 hr

0.018 ft/ft 0.333 ft/ft 0.004 ft/ft
2.73 ft/s 4.02 ft/s 0.44 ft/s

Pavement & Gullies Short Grass Pasture Short Grass Pasture

61 11 194

0.129 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.006 hr + 0.001 hr

15 in
1.227 sf

+ 0.122 hr =

0.007 ft/ft
RCP

3.9 ft

0.3 ft

0.013

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . . 4.56 ft/s

0.000 hr = 0.007 hr

114

21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.007 hr + 0.000 hr +



Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: ZJP

(732) 974-0198 Checked By: JZ

Land Condition: Proposed

Drainage Area: DA 1 - Pervious

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L = (100 * √S)/n = (100* √.038)/0.24 = 81'  { Max L ≤ 100 ft }

4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V   . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V
22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.180 hr

11 min

12/19/2022

MCR Route 440 - Bayonne

3783-22-01350

Worksheet 3: Time of Concentration (T c ) Calculations

81

Dense Grasses

Hudson County 3.31 in 3.31 in 3.31 in

0.035 ft/ft

0.24 #N/A #N/A

+ 0.000 hr = 0.158 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.158 hr + 0.000 hr

0.090 ft/ft 0.007 ft/ft
2.09 ft/s 1.70 ft/s #N/A

Short Grass Pasture Pavement & Gullies

10 127

0.022 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.001 hr + 0.021 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +



Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: ZJP

(732) 974-0198 Checked By: JZ

Land Condition: Proposed

Drainage Area: DA 2 - Impervious

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L = (100 * √S)/n = (100* √.033)/0.011 = 1,651'  { Max L ≤ 100 ft }
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V   . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V
22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.040 hr

2 min

12/19/2022

MCR Route 440 - Bayonne

3783-22-01350

Worksheet 3: Time of Concentration (T c ) Calculations

38 25

Smooth Surfaces Dense Grasses

Hudson County 3.31 in 3.31 in 3.31 in

0.033 ft/ft 0.179 ft/ft

0.011 0.24 #N/A

+ 0.000 hr = 0.040 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.007 hr + 0.032 hr

#N/A #N/A #N/A

0.000 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.000 hr + 0.000 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +



Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: ZJP

(732) 974-0198 Checked By: JZ

Land Condition: Proposed

Drainage Area: DA 2 - Pervious

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L = (100 * √S)/n = (100* √.148)/0.011 = 768.2'  { Max L ≤ 100 ft }

4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V   . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V
22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.040 hr

2 min

12/19/2022

MCR Route 440 - Bayonne

3783-22-01350

Worksheet 3: Time of Concentration (T c ) Calculations

30

Dense Grasses

Hudson County 3.31 in 3.31 in 3.31 in

0.148 ft/ft

0.24 #N/A #N/A

+ 0.000 hr = 0.040 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.040 hr + 0.000 hr

#N/A #N/A #N/A

0.000 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.000 hr + 0.000 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +
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